SUMMARY Twelve patients with small burr hole skull defects after extra-intracranial arterial bypass surgery were studied. The amplitude and frequency of the sensorimotor rhythm were measured 7 days and 1, 2, 4, and 6 months after surgery in follow-up EEGs from the central region. Seven patients showed a frequency decrease (compared with preoperative measurement) on the operated side 7 days and/or 1 month after surgery. There was no case of frequency decrease 6 months after surgery; four patients displayed a late frequency increase. Ipsilateral amplitude enhancement was never found 7 days postoperatively, but after 6 months in nine patients. Such physical factors as burr holes and bone replacement can only partially explain the amplitude enhancement, and cannot explain the frequency decrease. It may be assumed that temporary clamping of the middle cerebral artery and/or reperfusion of an ischaemic area result in a brief deterioration of brain function, as indicated by frequency slowing and delayed amplitude enhancement; related observations were made in patients with cerebrovascular disorders and mild to moderate neurological deficit about 20 days after the onset and correlated with clinical recovery.
cerebral artery is used for end-to-side anastomosis. EEG changes after extra-intracranial arterial bypass surgery in the form of amplitude enhancement were reported by Holbach et al,7 De Weerd et al and Yamakami et al.' Before the sensorimotor rhythm can be used to indicate intracerebral metabolic changes as a result of revascularisation surgery, however, the effect of burr holes and bone replacement on the sensorimotor rhythm recorded from the scalp must be thoroughly considered, as skull defects can result in amplitude enhancement of the mu or mu-like rhythm. III2 Here, we are particularly concerned with the results of a follow-up EEG study of 12 extra-intracranial arterial bypass patients with respect to the effect of skull defects and reperfusion on sensorimotor rhythm within the alpha range or below.
Material and methods

Patiens
Twelve patients underwent extra-intracranial arterial bypass surgery and computed EEG follow-up studies. The clinical, angiographic, EEG and CT data are summarised in table 1. It should be noted that nine patients had cortical infarctions (hypodense area in the CT scan), whilst two had infarction of deep structures and one had mild atrophy. Ten patients remained neurologically unchanged after the operation. Two patients (nos I and 2) reported improvement of vision and facial palsy, respectively, within 24 hours after surgery. On day 16, patient no I had a speech arrest; patient no 2 suffered another stroke in the operated hemisphere 7 months after surgery.
EEG rec-ording and data processing EEG recordings were made using six bipolar channels, three from each hemisphere, with electrodes in an equidistant transverse configuration in positions Cs, C4 and CZ of the international 10-20 system. The other electrodes were fixed between the standard positions. Because of the operation scar on the temporal region, all electrodes were moved forward by about 2 cm from the standard and interspaced positions (fig 1) . The EEGs were recorded during rest and during voluntary hand movements. Under both conditions the patient sat with his eyes closed, if possible, in a comfortable chair in a soundproof room. Sixty trials of 6 s each with intervals of about 10 s between trials were sampled during rest and during movements. Under movement conditions, the patient held a rubber ball, diameter 6 cm, in one hand and squeezed it at self-paced intervals longer than 10 s. In seven patients, the hand contralateral to the operated hemisphere performed the movement task; otherwise the ipsilateral hand was used.
After anti-aliasing filtering (cutoff frequency 30 Hz) and sampling with 64 Hz, the 6 s epochs were analysed with a PDP 1 1/03 computer by calculating the power spectra using 
Results
SENSORIMOTOR RHYTHM AMPLITUDE ASYMMETRY
Ten out of 12 patients displayed unilateral amplitude enhancement (whereby the peak power was at least 135% higher on the operated than on the nonoperated side) at least once during the follow-up period. One patient (no 10) always showed amplitude symmetry and another (no 9), amplitude attenuation. Table 2 presents a summary of the results for all the patients. It should be noted that three patients already showed enhanced sensorimotor rhythm (1) 0 amplitude symmetry. + amplitude enhancement on ischaemic (operated) side of 135-270% (levels arbitrary; significant enhancement > 135%). + + > 270%.
-amplitude decrease on the ischaemic side by 56-73%.
=> 73%.
(1) only 4 months after EIAB. EIAB = extra-intracranial arterial bypass.
amplitude in the preoperative measurement, while no patient showed enhancement 7 days after extraintracranial arterial bypass surgery.
SENSORIMOTOR RHYTHM FREQUENCY CHANGE
Sensorimotor rhythm frequencies were measured on the operated and non-operated sides and compared to preoperative values. increase accompanying clinical recovery in three patients with cerebrovascular accidents treated medically. Two of these patients had occlusions of the middle cerebral artery and internal carotid artery, respectively, and are comparable to patients in our study. In fig 4 also the frequency change sequence of two patients (nos 2 and 4) of our bypass study group is illustrated.
In contrast to the frequency changes, there is no such simple interpretation for the changes in amplitude, as other than physical factors must be considered. Bone replacement and burr holes can only be partially responsible for unilateral amplitude enhancement" I2 (see fig 3) . Other factors must also be involved, as mentioned in Cobb etal'2 because: (1) two patients showed no enhancement during all follow-up measurements (nos 9 and 10); (2) three other patients (nos 4, 6, 8) 
